-F. heuatica is a parasitic trematode of sheep and cattle. Following ingestion, the parasite burrows through the gut wall and migrates through the liver mass causing extensive damage before taking up residence in the bile duct.
The parasite must possess mechanism(s) by which it evades immunological attack as it is in direct contact with the circulatory system during migration. Several immune evasion mechanisms have been proposed including the continual sloughing of the surface coat rendering bound antibody ineffective [l] the release of lymphotoxic substances [2] and the release of antibody cleaving enzymes [3, 4] . In this study we show that E. heuatica secretes a Cathepsin-B enzyme capable of cleaving antibody in the hinge region at, or close to, the papain cleaving site.
-F. heuatica parasites were obtained from a local abattoir and maintained in vitro in RPMI medium overnight [4] . The culture mediumm was removed, centrifuged at 10,000 x g and the supernatant stored until analysed. Gelatin-substrate PAGE were carried out as before [4] . Cathepsin-B activity was assayed using the fluormetric substrate z-phen-arg-AMMC [5] .
High performance liquid chrommatography was carried out on a gel permeation column, TSK3000SW. Assays for IgG cleaving were performed by incubating 1-2pg IgG with samples of -F. hepatica culture medium or HPLC fractions in 0.1M sodium citrate pH 4.5 containing 1mM mercaptoethanol and lmMm EDTA. Results were then analysed by SDS-PAGE under reducing conditions.
Inhibitor studies with diethylpyrocarbamate (DPC) were carried out by adding various concentrations of this reagent into either the Cathepsin-B or IgG cleaving assay mixture or to samples 10 mins prior to eelatin-substrate PAGE. Using the substrate z-phen-arg-AMC we showed that this peak also contained Cathepsin-B activity. Consistent with Cathepsin-B enzymes the enzyme in peak I11 is a thiol proteinase with optimmal activity at pH 4.5. DPC is an active-site modifying reagent which irreversibly inhibits enzymes containing histidine in their active site.
This reagent totally inactivated the E. heuatica enzyme at concentrations of I m M at pH 4.5. The result is consistent with this enzyme being categorized as a Cathepsin-B since these enzymes have histidine residues involved in catalytic activity. DPC also inhibited the cleavage of IgG by the 1. heDatica culture medium and peak I11 samples demonstrating that the Cathepsin-B enzyme cleaves IgG (Fig. 1) gelatin-substrate analysis of peak I11 revealed several proteolytic bands between 40 and 80 kDa. Addition of DPC to sample prior to electrophoresis inactivated all proteolytic bands; hence our Cathepsin-B enzyme run aberrantly in these gels.
The results presented in this report clearly demonstrate that the liver fluke, E. heDa tica secretes a Cathepsin-B enzyme capable of cleaving host IgG. Infection of cattle and sheep with liver fluke results in the mounting of a high antibody response against parasite surface antigens. Cleavage of host IgG at the hinge region would result in the release of the Fc portion of antibody; hence whilst the remaining Fab fragment can still bind to the parasite surface these cannot attract macrophages which would normally perform the killing of the infectious organism. The exciting prospect is that the Cathepsin-B enzyme represents a good target candidate for either chemotherapy or vaccine development since inactivation of this activity would disrupt the parasite immune evasion mechanism and thereby allow the host to overcome the infection.
